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keratin containing substance in aquebus medium, under, or-
protein modifier and detergent existing of protein modifier
under existing, in origin of preferably ultrasound irradiation, it
reduces with the reductant , after removing insoluble matter,
salt precipitation doing, precipitating thereduction keratin
from in aqueous medium, it isolates. .

[Claim(s)]
[Claim 1)

_keratin.containing substance in aqueous medium and under

existing of protein modifier, it reduceswith reductant , after

removing insoluble matter, salt precipitation it does and the

manufacturing method,  of reduction keratin which is made
feature '

[Clalm 2}

keratin contammg substance in aqueous medium, under

. existing of protein modifier and detergent, itreduces with

reductant , after removing insoluble matter, salt precipitation
it doesand manufacturing method, of reduction keratin
which is made feature

[Claim 3]}

manufacturing method. of reduction keratin which is stated
in Claim 1 or 2 whichreduces in origin of ultrasound
irradiation :

[Description of the Invention)

- '[0001]
_[Field of Industrial Application]

It regards manufacturing method of reduction keratin where
as for this invention,high molecular weight component is

-many, at same time possesses crosslinkable thiol group..

Reduction keratin which is acquired with this invention
making use of the characteristic that, is many a thing and a
high molecular weight component which possess
crosslinkable thiol group isused for ideal for for example
film, film, fiber., sponge or other production.

[0002]

[Prior Art}

keratin which exists as structure protein was observed in
hair, animal fur, feather or-other animal tissue fromuntil

recently, as film, fiber or other industry material starting
material.

But, because it is a insoluble or a poorly soluble vis-a-vis
conventional solvent, passing by solution state , it utilizés in
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secondary processing, to greatly short-molecular weight
itconverts keratin, with hydrolysis , or does reduction process -
of disulfide bond of keratin?, Or if irreversible decoration was
not administered with chemical treatment (alkylation reaction
etc) of the thiol group which is formed it utilizes it was not
possible .

[0003}

“namely, so far, passing by solution state , it utilizes keratin in

the secondary processing, hydrolysis doing above-mentioned
keratin containing substance with acid. alkali or the
enzyme , it utilizes to short molecular weight as aqueous
solution of keratin hydrolysate whichit converts?, Or reducing
disulfide bond of keratin in thiol group with common usewith
reductant and urea or other protein modifier, it utilizes it

- makes alkylation derivative for recombination prevention of

thiol group of above-mentioned reduction keratin as the

‘aqueous solution of reduction keratin which it forms, or with

mono iodo acetic acid ?, Or with sodium sulfiteftetra thionic
acid sodium to S-SO, " Na' it converts with it wasutilized as
aqueous solution of keratin derivative whxch chemical
modification is done in the irreversible.

" [0004]
_[Problems to be Solved by the Invention]

But, to short molecular weight keratin hydrolysate which is
converted when because the molecular weight is small
processing in film etc, intensity being inferior,in addition at
underwater had or other problem which collapses

" immediatelywith hydrolysis .

[0005]

On one hand, after reducing including solubilizer which
consists of the thioglycolic acid or other reductant and urea or

~other protein modifier in keratin containing substance

regarding reduction process in order toobtain reduction
keratin from keratin containing substance, extracting, is
removed isdone solubilizer with such as dialysis, _
ultrafiltration , but as for this dlaly31s and the ultrafiltration,
water of large scale, in addition to causing reductant. protein
modifier or other waste, Increase for production time and
production expense is caused, there was a problem that
pollutionis caused furthermore attendant upon reductant of
excess and abolition of protein modifier.

" [0006]

Furthermore, dialysis and ultrafiltration do in order to require
lengthy,thiol group which is formed with reduction oxidation
being done at thosetime, recombination, in addition, with
dialysis and ultrafiltration when, it isreduced is extracted
because those where molecular weight is low in thereduction
keratin which is problem that crosslinkable thiol group is lost,
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equivalent amount it is included, Is impaired in intensity . -
aspect etc, there was also a problem that the feature as natural
polymer starting material.

{0007]
[Means to Solve the Problenis] .

You consider this inventor, to above-mentioned: situation,

- result ofrepeating diligent investigation concerning making

efficient of isolation method of reduction keratin which itis
reduced is extracted from keratin containing substance and
increaseof high molecular weight component in said reduction
keratin, in aqueous medium, under, or the protein modifier
and detergent existing of protein modifier under - existing,
reduces the keratin containing substance with reductant, After
removing insoluble matter with centnfugatlon or filtration,
adding the sodium chloride and ammonium sulfate or other.
inorganic salt in aqueous solution which is acquired, when
salt precipitation doing, while.reduction keratin which is -

_extracted keeps reducing state itis isolated with short time,

reduction keratin where high molecular weight component
ismany, at same time possesses crosslinkable thiol group is
acquired easily mdex, Completing this i mventnon it reached
pomt of. .

[0008)

When namely, keratin containing substance as description

~ above is reduced in aqueous medium, it meltsreduction
‘keratin which is reduced in aqueous medium, it exists in the

aqueous medium as for cuticle etc which wrapped keratin as
insoluble matter.

-[0009]

Then, after removing this insoluble matter with centrifu gation
or filtration, adding sodium chloride-and ammonium sulfate

. or other inorganic salt, when it increases ionization intensity

of solution,when while state where reduction keratin which
salt precipitation occurs,is dissolving in aqueous medium is -
reduced is kept, in other words reducing keratin, with state -
where thiol group which is formed is almostkept, From in
solution it precipitates with high yield.

[0010]

On one hand, because reductant, protein modifier,

detergent etc, melting in aqueous medium, remains in aqueous
medium, it can isolate reduction keratin from reaction mixture
withfiltration and centnfugal separation etc.

[0011)

In this case, to melt protein of low-molecular-weight it
damages easily in the aqueous medium, those of
low-molecular-weight are not for most part included in
thereduction keratin which is isolated, therefore, reduction

Page 5 Paterra Instant MT Machine Translation
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keratin where high molecular weight component is many is.
acqulred

[0012]

In addition, reduction Keratin being short time from in
aqueous medium,because it precipitates, with dialysis and

R (ultrafiltration which require lengthy like when thiol groupin

reduction keratin receives the oxidation, it is small , it iskept
without therefore thiol group being for most part impaired.

[0013)

. According to above-mentioned method, molecular weight

designates thingssuch as 30,000 - 130,000 as main

" component, per amino acid 100 residue reduction keratin

which possesses cysteine 4 - 16 is acquired.

- And, as for yield when hair of person and wool isdesignated

as starting material, when with 35 - 50% extent , designating
the feather as starting material, yield approxnmately reaches to
80%.

[0014]

When here, you éxplain concerning relationship with
thingwhich is acquired with state which almost keeps thiol

- group which isformed above-mentioned reduction keratin per

amino acid 100 residue while thing andreduction keratin
which possess cysteine 4 - 16 almost keep reducing state,in
other words with reduction, as follows is.

- [0015]

keratin differs more or less in kind of containing substance,
but when the amino acid analysis it does, per amino acid 100
residue 2 - 8 cystine (As half cystme 4 - 1 6) are included
generally

[0016]

Then, when this keratm is reduced, disulfide bond (-S-§-
connection) in cystine doing, the cleavage it becomes thiol
group (-SH group ), cystine becomes cysteine.

[0017]

Therefore, keratin which is reduced it has possessed thiol
group, butbecause until recently because reductant and protein
modifier or other solubilizer were removedwith dialysis and
ultrafiltration which require lengthy, thiol group receiving
oxidation at those time, it was lost, but with this.invention

- from in reaction mixture precipitating reduction keratin with

short time dueto salt precipitation , it isolates, thiol group
receives oxidation, while is small , almost keeps the reducing
state reduction keratin is acquired.
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[0018)

Therefore, it depends on this invention-and reduction keratin

which isacquired per amino acid 100 residue has had cysteine
4 - 16 according to keratin in the keratin containing substance
of starting substance, this reduction keratin is suitable to
thingwhich is acquired with state which almost keeps tthl
group which isformed with reduction.

[0019]

‘In addition, molecular weight of keratin differs more or less in
containing substance ,but 10,000 - 130;000 itis general.

With this invention precipitating reductnon keratin from in
reaction mixture dueto salt precipitation , because it isolates,

protein (In this also reduction keratin of

low-molecular-weight is included. ) of low-molecular-weight
which itis easy to melt in water is not for most part included,

- . thereduction keratin where high molecular weight component

which designates those of molecular weight 30,000~130,000
as main component is many is acquired.

[0020] -

Regarding to this invention, reduction keratin, passing by
reduction step ,means that it acquires, but that everything of
cystine in keratin is reduced by that reduction it is not
something where you say andmean, it is possible to be
something which-has remamedwnhout portion of cystine in
keratin being reduced.

[0021)

Reduction keratin which it acquires and, as description above
makes powder with lyophilization method or other means ,
can make aqueous solution of reduction keratin itmelts in

_detergent of trace and water which adds reductant for

oxidation prevention or according to need with .

[0022]

Regarding to this invention, when you obtain reduction
keratin, if itshould have been something which includes
keratin as starting material as keratin containing substance
which it uses, hair. wool. horse wool. cattle wool or other
animal fur of for example person and the fingernail and angle
of feather. cattle or other animal of chicken or other birds,
be warped (Hoof), the cavity of fish (scale ) etc can use.

[0023)

Above-mentioned aqueous medium is good even with mlxture
of water alone. or water and organic solvent of water
miscibility, moisture content uses the solvent of 50 weight %
or more. preferably 80 weight % or more,
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~ As organic solvent of water miscibility, you can list for
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example methanol. ethanol or other lower fatty alcohol etc.

[0024]

As for reductant, reducing disulfide bond of keratin in keratin

‘containing substance, beingsomething which does action

which it converts to thiol group, youcan list inorganic
compound etc which has for example 2-mercaptoethanol.
thioglycolic acid. dithiothreitol, dithio erythfitol or other
thiol compound; tripropyl phosphine. tributyl phosphine or
other organophosphorus compound; sodium hydrogen sulfite

_ or other reducing capability as this reductant.

[0025]

As for amount used of these reductant, when with 0.05 - 0.50
mole ,efficiency and economy of reduction reaction are
considered usually,vis-a-vis keratin containjng substance 10g,
0.05 - 0.20 mole are desirable vis-a-vis the keratin containing
substance 10g: '

[0026]

i protem modifier is listed being something which possesses

action whichcuts off hydrogen bond in keratin, for example
urea, thiourea etc making preferred ones, as embodiment.

And, fingernail. be warped, cavity or other way, when the
keratin containing substance of hard organization is used,
after pulverizing, it uses sodium hydroxide, ammonia or
other alkali which possesses dissolving action vis-a-vis
protein as dissolving aid it isdesirable .

[0027]

It is dense, and others as for concentration and amount used of
protein modifier,considering solubility etc of keratin
containing substance, deéiding is suitable, butthose of 3 - 10
mol/l concentration 5 - 40 times weight, those of preferably”
5~8 mol/l concentration it is 10- 30 times weight usually,
vis-g-vis keratin containing substance.

[0028)

Regarding to this invention, reduction step, as description
above is done underexisting under, or protein modifier and
detergent existing of protein modifier, butlike the latter when
detergent it coexists, reduction rate becomes quick,extraction
rate of reduction keratin from keratin containing substance
improves.

However, because detergent is action which reduction keratin
the solubilizing is done, it is necessary to make inorganic salt
which is addedbecause of salt precipitation many.
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[0029]

FREEFUHELTE. FROT=ARE
ANH.AFAORE SN, AEREEY
#l. /oA REEMAO L\?‘h{;ﬁit\%:._t
nTEd,

[0030]

TZAORBEERRELTIE. X IEFFoN

BEBEFRIDLGEDT LR LEEE. 7LE
LEBIZATLE. BB 7 - Lo BT

ATNE ALVEINIBIZATVEBREDT -

—Tzﬁﬁﬁﬁﬁtﬁwé Fohd,
(oo31]

WFARBERRELTX LEAERRT

RENBIHFAUREERRALENBF SN
%

R -RERCR'NDX
(X R R .RBLYUR O 1 @Ff-1L 2
BRESHIIAIIRHERTI0REY 8~20

D7 RLFNRE-BZEFOXSPILELETH
Y. BRITKERF. REH 1307 LR

T BLKBERFRF LT AR AR ERRALO LS

THD. X INOFURF, EH 12 Bo7
LELBBEFHETZILFLEYS =Y LNS
ARGEEDFEERHTS ‘/i&marzﬁélo

[0032]

AEREFEALLTL. EXITIBMETS
- 2D NARBRFDAF AR N-ZILKRF IS

ek 1SV ANKRUBLEE D21V

OMERAEHRERBITELL TREY
C12~14 OFNFIBERIZTOLR a4
BPNHIEBLETHIGEN BTN,

[0033]

C/ZFUREESRIELTIE, r—axlifu;rﬂe
VIFLOTPLEXLI—FILE BT AT

NB RYITFLOAZOR Ry )y x—

T R )OI RFABBE D /= F
CHRESHAGABRIEEELTESEY 12~14
DT LEFNBELLUIT VB THR)EH
lfb:h.é

[0034)

TLT. CORBEMMDESTTETOERE
BXr>FoSHMED 5~50 BEREWIFELL,

[0035])

REERMELTIE. MIRLI LS, Pods

FEFER. HF 4+ REEEH. BEREE

1994-4-12

. [0029]

As above-mentioned detergent, in each case of
below-mentioned anionic surfactant, cationic surfactant.
amphoteric surfactant: nonionic surfactant you can use.

[0030]

As anionic surfactant, you can list for example sodium -
dodecyl sulfate or other alkyl sulfonate. alkyl sulfuric acid
ester salt, aliphatic acid alcohol phosphoric acid ester salt.

-sulfosuccinic acid ester salt or other anionic surfactant.

[0031)

As cationic surfactant, you can list cationic surfactant etc
which is shown with the for examp!le next formula.’

{R'"*R?*R**R*N } <sup>+ X
{In Formula, as for 1 or 2 of R' . R* . R?and R* with alkyl

group or hydroxyalky! group of carbon number 8~20 which
possesses straight chain or branched chain, remainder is the

alkyl group or hydroxyalkyl group or benzyl group of

“ hydrogen'atom, carbon number 1~3. X being a alky! sulfuric

acid group or a alkyl pyridinium halide or other aromatic
quaternary amine salt etc of halogen atom. carbon number
1~2,itis }.

[0032]
As amphoteric surfactant, you can hst N- carboxymethyl body

‘of for example aliphatic amine and amphoteric surfactant (As

for hydrophobic group alkyl group or acyl group. counterion
of carbon number 12~14 is alkali metal etcmainly. ) etc of N-
sulfo alkylated compound. imidazoline sulfonic acid or
other betaine-based.

[0033]

As nonionic surfactant, you can list for example
polyoxyethylene alkyl ether type, fatty acid ester type,
polyethylene imine type and the polyglycerine ether type.
polyglycerine ester type or other nonionic surfactant

- (hydrophobic group is alkyl group or acyl group of carbon
‘number 12~14 mainly. ) etc. -

[0034)

And, amount used with reduction step of this detergent 5 - 50
weight% of keratin containing substance is desirable.

- [0035]

As detergent, as before inscribed, in each case of anionic
surfactant. cationic surfactant, amphoteric surfactant.
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#H. /Ao REEEHOVThLERT S
CEMTELN UHTELT AL REEMH.
TEARBTLXABBE®RYA X TFLY
TFLEIII—TNEEIELEHUFITITELLY,

[0036)

EXTTRORKMEBERL. EXERDESIZ -

LTfibha, . ‘

T RLL ISFURENEETOLENES
IZFE$3 75 5~40 BRED 3~10Mmo) DB E
ERFIKBRE. LEXEREDBSICIE,

5~8M DERFKBRICSREL . BRFE- 153

- THEREEEREMI THORRERRL.

ZER~100 deg C T 1~24 BERIMIIBIS 2,

[0037)

LRETIVISBVT, RERICES RER
Y 5L, BRI ERERETIoEMNTE.
ERXIRICETIRMERET HoLMTE
3,

BEREHETO-TH, BEBEEOAK

DRERBHEEEALIILNTES,
EERBEHOMIIREROREXIZLYRE
AW, ERIERRROKEEN 1 Yok LET

DEEIIH A 50~200W TEITHB,

[0038)

LEROBXIREETHESAERGRIL. F
BNESLOT. ChERDLIB-OBBIZLY
PREL#. ENICKYBRYSFUERRS
3.

[0039])

B, iﬁ{tﬂ'b'}"?.lh %@7:/:51'51\\ bit
BRI LG OESES FRREMRES
DAFRITMASZEIZE>THbAS,
COERITHE-TIE, ERKRREIERES
BILTECEMRBELL,

DEZE M THEEME(PH3~5. 1512 3.5 (HEH0F

El= PP OAI/ =L LA/~ VB EDIE

ERRBREHARENL . ERNRE LT

AN ’
[0040)

COBEWMIH->TORBEDEME L. 5
FUORMBBEF2—F1OABEDFBMER

1994-4-12

nonionic surfactant you canuse, but anionic surfactant, for-
example alkyl sulfonate and polyoxyethylene alkyl ether
sulfate etc especially are desirable evenamong them.

[0036]

. Concrete operation of reduction step is done for example
following way. :

When total amount it soaks it is a protein modifier aqueous
solution. for example urea of 3 - 10 M (mol/l ) of
satisfactory 5~40.weight multiple,to. soak namely, keratin
containing substance iri 'urea aqueous solution of 5 - 8 M,
including reductant or reductant and detergent after plugging
it does container, 1 - 24 hours heating and stirring does with

- room temperature~100 deg C.
0037)

In above-mentioned reduction step, when ultrasound is
irradiated to the reaction system, time when it promotes
reduction extraction action it to bepossible, requires in
reduction step can be shortened. -

ultrasound irradiation probe type, can use ultrasound
irradiation device of bath type or other public knowledge.

Strength of ultrasound irradiation differs depending upon size
of reaction system,but when size of for example reaction

system is 1 liters or less, it is a satisfactory with theoutput 50 -
200 W,

[0038)

Passing by above-mentioned reduction step , because reaction
mixture which itacquires includes insoluble matter, it
precipitates reduction keratin afterremoving this with
centrifugal separation and filtration, due to salt precipitation .

- [0039]

salt precipitation adds sodium chloride. ammonium sulfate.

sodium sulfate or other inorganic salt to-aqueous solution

after description above insoluble matter removing, it is done
by .

At time of this salt precipitation, ébove-mentioned aqueous
solution is designated as weak acidity (pH 3~5. especially '

‘3.5 vicinity are ideal) including hydrochloric acid or other

acid, it is desirable .

In addition; combined addition it does acetone and methanol.
ethanol or other polar organic solvent, is possible toincrease
salting out effect.

[0040]

inorganic salt tries addition quantity of inorganic salt at time
of this salt precipitation, thatbecomes concentration of 0.1-2
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LI 0) L TRIBIEA 0.1-2M OREEI-
BAEESIZTTHEMBLTEY. BIZ 0.5~0.7M
DEEITHB L5135 EHFELLY,

[o0041] .

EHTEOREIL 0 deg C EAHS 40 deg C D
CEEAELTEY. BB T 2RISR

T RATH 10 SEREZATEHEXES TH

%
[o042) B
LROLSIELTRABNEL TR h BTy

SFUIE KRR, BEICHECESEHIBHLE

NCKYBRETHMN. HAWNMITFUE=ZTHRET
BT LAY (PHS~)ELDDETRYSF AL
T 5~50 BEE%OREEURHESAT KRBT
- (BIEBLOE-BHIZERHEVPESHIETY
: &L‘)’&?Iﬂz‘(?&ihbfﬁﬂﬁ&*ﬁf&t?%;
CERTES,

-[0043]

COKBRDPTOETTSFOOREIX. B
LEREFHFZSATEKBROBT 0.1~10
BEE%REICHMTICEMNTEIN, s
BROBEIBREHELTIE-O. HIo1-5E
B%EREICLTECEMTFELL,

COKRBRITFLZ )lz7=lkl-.7a:>'tl,\%'>iﬁ‘“‘f)(
HEN, COBEITSHICERBNES BILITL
Y. BREEZ LTI LN TES,

[0044)

EROESICLTHONEETTISF UL, R

TOULTPRERARBEATHFEERETS
CEREELTRWVESYSFUAEMHIZEST
ETRLBH. 5FE 30,000~130,000 DED%E
80%LLEBATEY. HFE 15,000 IFDOLD
ITRE EBATLEL,

T0045)

BILE# T CHshE=-REYySFo2BH 0
BARBUBTCKBEELTHBIHZTIE. &
F& 15,000~130,000 DEDEEESELTINS
LD, BFE 15,000 LFOEDA0. 5~] Hig
BERTELTLNV,

TO:=H.REORBRATHLNICTELS

12 74N LML - B DME TR RBOETY

SFUETANLELI-EDIZHATIEL,
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M vis-a-vis keratin element extracted liquid (Those which -
remove cuticle or other insoluble matter. ) we are suitable , to
become concentration of especially 0.5- 0.7 M try, itis
desirable .

{00411

As for temperature at time of salt precipitation range of 40
deg C issuitable from 0 deg C neighborhoods and, time when

if it requiresin salt precipitation with short time, being long, -

looks at 10 min extent, it is a satisfactory.
[0042)

As description above while reduction keratin which it
acquires as solid to make powder tyophilization method etc
with after water wash andaccording to need, or (rH 8~9) with
doing weak alkali with such as ammonia solubilizing doing
including aqueous solution (trace it is possible to contain
reductant because of oxidation prevention. ) which includes
detergent of 5 - 50 weight%,vis-a-vis reduction keratin it can
make clear water solution.

[0043]

At quantity of aqueous solutlon which includes detergent

. which is used itcan. control concentration of reduction keratin

in this aqueous solution, in 0.1 -10 weight% extent, butin

~ order to simplify operation step of extractionand salt

precipitation, lt makes especially ] - 5 welght% extent, itis
desirable.

As for this aqueous solution there are times when it becomes
thin milk condition, but in this case clanty is increased
furthermore by the fitration domg, it is possible .

[0044]

Reduction keratin which it acquires as description above,
when the molecular weight is measured with polyacrylamide
electrophoresis method, differs somewhat in keratin
containing substance which it uses as starting material, but

80% or more we include those of the molecular weight
30,000~130,000, those of molecular weight 15,00 0 or below
do not include with respect to substance.

[0045]

Reduction keratin which is extracted under same condition
with the method which can as aqueous solution, although
those of molecular weight 15,000~130,000 aredesignated as
main component, those of molecular weight 15,00 0 or below
0.5 - 10% extent haveexisted together with dialysis and
ultrafiltration.

Because of that, way with Test Example of postscript it makes
clear, when film formation doing, intensity is low in :
comparison with those which thereduction keratin of this

fmrenetione Elon Favenelngs e damn
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[0046)

F- ERUACKONCER S SFUETI/E

SHTAHAE. RHELTERLEYSFOSEY
CHICIH-TETFEDTHLON. PS/E 100 5%
HUYIRTFAU% 4~16 BHLTD,

[0047)
AEAOBFXIZEYETY SF o OELEICEY

BER. EHCRARBAEBICKIBEHD
HEITHAT, KIFICEBYT HEMNTED,

F=EX L. ERBAOFETIL,. 100ml OFS
FUoHBEICOEET ORI BBIC 10~50 B
HBBREZETHN. ERADFEICKDIBEE. &
HRERBTTHLhIOT. XKIBLEMEES
- EEMTES,

" [0048)
E EFRBICKYERYSF RS T HIB

Al ﬁﬁh&@ﬁaﬁﬁﬁﬁﬁﬂd)@l&tﬁﬁA

AR5 THS.

- IhEbhL REOBHOBA KBTI, ExTS
SFULERBEERFCRROETALEEK
REEHBEETTSFY 1g4Y 1-20vRL)OLA
BA O ZBRKPHEBAKGE OFPEKESER
LK Y50, EBAERALEXXED
KIZBRLTEY. TORR. BERIEHD
TRETHY. T TOBRKBBIZHT->T
KRB ABERKLLEITHS,

[o049)
chIZHL T, ZRATIRKEKEZERT IS

ENTELMTOHRRESBBITIST

2 1g HYH 02 YvbLEBBREDL BBY
- ERAGEOBREBERNEHTHS.

LY FRAICEhIE KOXZBEROH
BN KRDBEMGL,

[0050)
[=E=heH) o _
DFIZ. REFIFEIT TERBESSIZHLEE

BYHH. KRBIEENLORIHDHITR

EEhALO TG,

[o051)

HEH 1

f%(cmhdale E;t)t*m)zog x & 5M R Eﬁﬁmﬂ

1994-4-12

invention film formation-are done.

 [0046)

In addition, when reduction keratin which is acquired with .

this invention amino acid analysis is done, although it _
fluctuates somewhat with keratin containing substance which

* you use as starting material, per amino acid 100 residue 4 - 16

it has possessed the cysteme

[0047]

greatly it can shorten time when it requires in production

. ofreduction keratin with method of this invention, with
- dialysis and-ultrafiltration in comparison with known method._

With for example above-mentioned known method, 10 - 50
hours extent it requiresin dialysis and ultrafiltration
concerning keratin extracted liquid of 100 ml, but with
method of this invention when, because salt precipitation is
done with short time,large time shortening can be achieved.

[0048]

In addition, when reduction keratin is produced with this
invention ,recovery and reuse of urea or other protein
modifier are easy.

With namely, conventional dialysis and ultrafiltration, in
order reduction keratin and the protein modifier and reductant
etc of remainder using furthermore deionized water and
distilled water or other clean water of large scale (Isolation
reduction keratin per gram 1~2 liter ), to separate, we melt
protein modifier etc inwater of large scale, recovery and reuse
quite are difficult, inaddition, also large scale pollution
countermeasure becomes necessary at time of waste water
treatment.

[0049]

Vis-a-vis this, uses tap water be able to do with this

. invention,furthermore consumed amount isolation reduction

keratin per gram approximately 0.2 liter and marked is little,
protein modifier or other recovery and reuse easy.

From first, according to this invention, there is not a necessity
of large scale use of water, there is not waste of water.

[0050]
[Working Example(s)]

Next, listing Working Example, funhermore you explain this
invention in detail,but this invention is not something where
are limited in only those Working Example.

[005]] v
Working Example l
wool (From Co lhdale kind recovery) lt soaked 20gin$5
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- 550 IT@REL. 2-ANATRIS/—L 25ml
ZARML-tR, SREERL.60 deg CITT 24
BRRR IR,

RBREZRICRL. FEMERBICLYRE
S LIzt REEEEET pHS ICEBL. TO#.
BB FRUD L 55g ZBMUTIEHRL. Bit. 18
BLE# BDLS LT,

[0052)

BLhERRYE 2 ANHTrTE/— %
03 BRUSUKTREL. FFULERTM
7 LA(SDS)3g & 2-ANKTRIH/— L 0.6 %
ML7=K 200ml #MX . 7E=7 T pHs~9 I
HAELOD. BRL:,

T0053)

- COIKEHE 10g% Lowry RICEYBEAERLT:

&S5035 DRI SFLESATEY. SO

KBRPOBRTTSFUREIX3S ER%TH -

2T MEK 35%TCdHot=, _

T LR AT AREBL TR RIS ST
YBRDTI/IBAMETo1ETH T/
10 BB LY AFIOMBAE. SAFUMNLS
BTHo1-,

[0054) _
T LREBRERYSFoOBRKRDOSFBERYT
DUNTEFBERKEBETHRI=ECH, 9F 8
40,000 H 5 60,000 DEDODH 0% THY. HF
£ 30,000 RFBOBLOIL S%LUT ThHotz,

[0055)
SRR 2

FE(Collidale F &L VIFH)g % SM REKHHE
“130ml [S32BL. 2- VAT RTA/— L 6mi% R
mif-#. ZBTETR. |IPL. $950degC TS
"R 200w wﬁinl..rﬁ*,nz?ga?u:o

E &E?&%EEEI:EL‘ FBRYTEBIZLYRRE

LItk BBZEE THBMTEHS)ICL. BET
DL 13g ZHMTHERICBIST HL 184
ICEUER T SFoHLRLT=,

[0056)

EBRDERADD B TRASHEEL, B m_

T SFE2- })Idﬁ’b:né/—-)bﬁ 03EE%
BUKTKELEZE . ETFONRBEBF RIS L
(SDS)0.75g £ 2-ANDTRLB/— )V 0.6g % FEM

1994-4-12

Murea aqueous solution 550g, after adding 2
-mercaptoethanol 25 ml, the plugging it did container, 24
hours shaking agitated with 60 deg C.

reaction mixture was reset to room temperature, after
removing insoluble matter withfiltration, filtrate was adjusted
pH 5 with hydrochloric acid, afterthat, it added sodium sulfate
55g and salt precipitation did, plugging, after
agitating,centrifogal separation it did.

[0052)

While white precipitate which it acquires washing with water
which 2-mercaptoethanol 0.3 wt% is included, adjusting pH
8~9 with ammonia the sodium dodecyl sulfate (SD S ) 3 g and
including water 200 ml which 2 -mercaptoethanol 0.6g
isadded, it melted.

" [0053]

This aqueous solution 10g with Lowr'y‘meth'od when ‘pr'oteiri
quantification it does, we included thereduction keratin of
035 g, as for reduction keratin concentration in this aqueous

* solution with 3.5 weight% , as for yield it was 35%.

In addition lyophilizing doing above-mentioned aqueous
solution, when it did the amino acid analysis of reduction
keratin powder which it acquires, per amino acid 100 residue
cysteine was 8.4, cystine 1.5.

[0054]

In addition, when molecular weight of above-mentioned
reduction keratin powder wasinspected with polyacrylamide
electrophoresis method, those of molecular weight 40,00 0 to
6 0,000 approximately 90%,those under molecular weight
30,000 were 5% or less;

[0055])

. Working Example 2

wool (From Co llidale kind recovery) it soaked 4 g in 5 Murea
aqueous solution 130 ml, after adding 2 -mercaptoethanol 6
ml, the plugging. it agitated container, with approximately
50 deg C ultrasound irradiation didwith output of 5 hours.
200W.

reaction mixture is reset to room temperature, as after
removing insoluble matter withfiltration, filtrate with
hydrochloric acid is designated as weak acidity (pH

5 ),sodium sulfate 13g is added, when it agitates, reduction
keratin precipitateddue to salt precipitation .

[0056)

precipitate was separated from liquid with centrifugal
separation, reduction keratin which is acquired water wash
after doing, sodium dodecy] sulfate (SD S ) 0.75 g and were
melted in water 100 ml which 2 -mercaptoethanol 0.6g is
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-L1z5K 100ml IZ5EARLT=,

'[0057]

SO 108 F Lowry SICEYBER R
EI5.02g8 OFRRTIFUESATHEY. KR

BRROFEIYSFURER 2 ERE%THOT.
- IRBIEH 50%THo1=,

- FRELRKEREESUBRLTHLERYSF

BRDTI/BSHEToRED T/
100 ZESYL AT LM 8.5 BTHFz,

[0058) _
Tl LRERTSFUBKRORFEEZRYT

UYL TIFBEXBETARELIL HFE

30,000 A5 120,000 DELDH 90%ELLETHY,

.ﬁ%ﬁ 30,000 RBDLDIL 5%LL T TH>1-,

[0059)
HEH

. ¥%(Collidale X YIRM)20g & 8M FREKE -
. B 370g ISRAEL. FTFULBBRFIMIYLA 12¢

E2-ANHTRT R/~ 35ml EFmliz,

DULTHBEEIRL. 60 deg CIZT24 BRIESR
ﬁ#l&.’:o

RIEMZERIZEL. FRYMERBIZLYBRE
L=,

BREELOD7UFa—TIZAh 2-ANLHTk
IR/ —N%F 02 BEW%BREEI-14 %K
TUYRIZRLTERER 24 B RIS DT 2
BEBEHL=,

_[o060)

RONFEEAIHOBEHENDEREES:
Lowry FRICEYFTH1ECH B E 10g I120E
0.23g DERTFFEEATEY., BPOET

TSFUDREIX 23 EE%'CW)O‘T:O

[0061)

Flo, ERKBREEBERLTEE-ERYS
FUoBKRODFRERITHIULTIFESRKX
EVETEIRARECAH. 5 F215,000~70,000 D
DNEREZTHHO>TEZEDH 80%% 5HTL
T=ht 3 FE 24,000 L FDLDEH20%SHL
Tlv=,
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added withwater whlch 2 -mercaptoethanol 0.3 wt% is
included.

[0057]

. -This aqueous solution 10g with Lowry method when protein
- quantification it does, we included thereduction keratin of 0.2
o 8, as for reduction keratin concentration in aqueous solution -

w1th 2 wt%, as for yield approximately it was 50%.

In addition lyophilizing doing above-mentioned aqueous
solution, when it did the amino acid analysis of reduction
keratin powder which it acquxres, per amino acid 100 residue
cysteine was-8.5. . : :

[0058)

In addition, when molecular weight of above-mentioned
reduction keratin powder wasinspected with polyacrylamide

- electrophoresis method, those of molecular weight 30,00 0 to

1 20,000 being 90% or more , thoseunder molecular weight

-30,000 were 5% or less.

[0059]
Comparative Example 1

wool (From Co llidale kind recovery) 20 g were soaked in 8
Murea aqueous solution 370g, sodium dodecyl sulfate 12g
and 2 -mercaptoethanol 35 ml were added.

Next, plugging it did container, 24 hours shaking agitated
with 60 deg C.

reaction product_was reset to room temperature, insoluble
matter was removed withfiltration.

You inserted filtrate in cellophane tube, applying 24 hours
eachrespectively vis-a-vis deionized water 7 liter which 2
-mercaptoethanol 0.2 wt% is melted,twice dialysis you did.

[0060]

When protein quantification of dialysis liquid of colorless and
transparent which it acquires was donewith Lowry method,
we included reduction keratin of 0.23 g concerning dialysis
liquid 10g, concentration of reduction keratin in liquid was
2.3 wt%.

[0061)

. In addition, lyophilizing doing above-mentioned aqueous

solution, when youinspected molecular weight of reduction
keratin powder which it acquires with polyacrylamide
electrophoresis method, those of molecular weight.
15,000~70,000 being main component , it
occupiedapproximately 80% of entirety, but those of
molecular weight 24,00 0 or below approximately20% were
contained.
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£t BRISFURROTI/ B ET o1
ECA TR/BI100BEY "J“/R‘r'f/il‘ 5218
THol=.

[0062]
CEEBRHN

. RiEH 1~2 taa‘:l)?l:tis‘i@l 1 'Cf%bih.f—xzn:'rv
FUOKBHEENFL6mIIZ7 ER%TY4)
VKBHE 02ml EMA . ThSEFAFAYL
ISKEREBEROABHSABHB(ER 6cm)
|~m|.l.« imns Xﬁrpfﬁﬁbto

TDH. 80~90 deg C T 15 SRIMEMERLT-
HOKPIZAK HSABEMSHEEL TS
:aJc’f??JGW»fle’ém‘)&iLT_o

{0063)

BoNETANLDRBEEA~FTSTIZLY
AMELE,

TOREERIZRT,

B, WEIZH>TORE OEES LU RS
| EBIIROBYTHD,

[0064]

J RBBLRETOLLERELER. 80 deg C

T20 SHRBEL. TO®R. BRETETY,

1994-4-12

In addition, when amino acid analysis of reduction keratin -

- powder was done, per amino acid 100 residue cysteine was

5.2.
[0062)
Test Example 1

aqueous solution of reduction keratin which is acquired with
Working Example 1~2 and Comparative Example I
respectively those it let flow to round glass container -
(diameter 6 cm ) which eachone separately has horizontal

_bottom surface in 6 ml including 75 weight% glycerine

aqueous solution 0.2 ml, dried in room temperature.
atmosphere. .

After that, 15 min heat treatment after doing, you inserted in
underwater with 80 -90 deg C, you removed film of reduction
keratin which peels offfrom glass container.

[0063)

tenacity of film which it acquires was méésured due to the
autograph .

Result is shown in Table 1.

~ Furthermore, adjustment and measurement condition of
- sample at time ofmeasurement are as follows.

[0064)

sample: air dry after doing film which is acquired, 20 min
thermal processing it does with 80 deg C, after that, resets to
room temperature.

[0065) [0065]
MR GH AR RE 65% D BB D, SIEEE In atmosphere of measurement condition: relative humidity
200mm/min CTRIEYT D, 65%, it measures with strain rate 200 mm/min.
[0066] [0066]
[&.1] [Table 1]
T4NWA| BE B W E Y Y U ®
HEH1 | 39pum]| 1. 28 kg./mm’ 28k g/mm?
FEk2 | 37um| 1. 35kg/mm’® 27kg/mm
He$il [ 40um| 1. 09kg/mm? 23. 6kg/mm’

[0067]

% 1 IR &SI, B 12 THELSET
TOSFONLERLED ILALIL, HES 1 TR

[0067)

As shown in Table 1, as for film which is produced from
thereduction keratin which is produced with Working
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BLEETYSFULLERLET N LICH

T, BBEMKEL,

| [0068]. :

ETEEY

ARBIZLhIE. BHFRRS MBS MR
 BERGFA—LEEE T AR SFUEE

BRTHEY ST TES,
[0069] : -
ZLT. BOhaRrSFolt. RIBTEELTF

L A-LNBERTIIEE. B TFERSNEL

EVSHBEERALT, EXITE, DL L,
#. AR “&Eoﬁ%mnno)ﬁml 3]
mr%o
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Example 1~2, tenacity is largein comparison with film which
is produced from reduction keratin which is produced with
Comparative Example 1. '

[0068]
[Effects of the Invention] -

Aécording to this invention, reduction keratin where high
molecular weight component is many,at same time possesses
crosslinkable thiol group can be produced with short time.

[0069]

And, makmg use of characteristic that, is many a thing and a
high molecular weight component whichpossess crosslinkable

' thiol group you can use for ideal reduction keratin which
- isacquired, in production of for example film. film, fiber,

sponge or other industry supplies.
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